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Our empirical analysis is based on the Japanese monthly data of CPI, industrial productio
index, nominal effective exchanger rate, oil prices, and stock prices, with the sample perioc
lasting from January 1985 to July 2016. We use two measures for CPI, namely the CP
excluding fresh food and the CPI excluding food and energy. Both data are downloade

If we express the null hypotheses as Hy : V) = 2, (U = ) then there is still an identificatio
issue, since we cannot identify v and c.
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MHooker (2002) uses J = 2 without the contemporaneous term, and Hara, Hiraki, and Ichise (2015) se
J = 3. For our analysis, we employ J = 2, which is preferred to J = 3 by information criterion for the cor
inflation. However, the results with J = 3 are qualitatively very similar.
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throughout the sample, although the oil price became less important in regime 3. However
the exchange rate turned into an important factor in regime 3 despite the fact that it had n
effect in regime 2. Finally, the results clearly suggest that stock prices played a minor rol

throughout the period, particularly in regime 3.

[Insert Figure 3 here]

15More precisely, we normalize each variable to have to have zero mean and unit variance as ab output ga
to make each coefficient easy to compare.

16We call these two regimes regime 2 and regime 3 to correspond with results of the previous section.

I7Tf these restrictions are bound for some coefficients, we replace them with 0 and re-estimate the model

18To save space, the estimates are not reported here, but they are available upon request from the author
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Thus, in this model, we can capture the transition of expected inflation depending not only
on time but also on the oil prices, stock prices, and exchange rates. Similar to the model
in the previous subsection, this model may be too complicated to estimate the three-regime
model. Therefore, we restrict the data to between 1996 and 2016, and we assume that there
are only the two regimes, like in the previous subsection.? In addition, we assume o = 0 for
the core2 inflation, since it is hard to expect that the oil price affects the expected inflation
of core2 inflation by definition.

Table 3 summarizes the estimation results of the two-regime ST Phillips curve model
(6) with (10) as a transition function for the expected inflation regime.?! As can be seen,
the results of the expected inflation are consistent with the previous results. To be specific,
for the core inflation, the expected inflation is estimated to be negative in regime 2 and
positive in regime 3, although they are not significantly different from 0. In contrast, for the

core2 inflation, the expected inflation was significantly negative in regime 2 and significantly

20We again call these two regimes regime 2 and regime 3 to make them correspond with the results so far.

21 As in the previous subsection, we set J = 2 for this analysis. In addition, if the estimate of 7; reaches
the upper limit of 200, we set 7; = 200 and re-estimate the model. In this case, the parameter’s standard
errors are denoted by NA.
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Table 1: Results of the hypothesis testing

Core Core2

Jregimevs | LM St 15.16 65.00
2regimes | o\ alue 0.0190 0.0000
2 regimes vs| LM stat 5.72 13.68
3regimes | o alue 0.4554 0.0334
3 regimes vs| LM stat 8.572 8.369
Aregimes | o olue 0.1991 0.2123




Table 2: Estimation results of bench mark model

Core Core2

Estimate |Std. Error| Estimate |Std. Error
u 1.452 | 0.231 | 1.924 | 0.156
g™ 0537 | 0.267 | 0.623 | 0.237
u? | -0.195 | 0.152 | -0.605 | 0.106
p? 0.171 | 0135 | 0.130 | 0.081
u® 0.338 | 0563 | 0.475 | 0.215
g® 0.186 | 0.787 | 0.001 | 0521
o 0.238 | 0.050 | -0.091 | 0.054
0, 0.144 | 0.061 | 0.051 | 0.052
o 1.421 | 0.056 | 1.358 | 0.049
Vi 200 NA 19.14 | 5.203
c 0.294 | 0.010 | 0.350 | 0.019
Y 200 NA 200 NA
G, 0.8770 | 0.0230 | 0.8906 | 0.0218
LLH | -665.6 -648.6




Table 3: Estimation results of multiple transition variable model

Core Core2
Estimate | Std. Error | Estimate | Std. Error

u® -0.2290 | 0.1531 | -0.3974 | 0.0880
g? 0.2272 | 0.1078 | 0.1716 | 0.0833
u® 0.5591 | 0.4085 | 0.5719 | 0.2397
g® 0.7780 | 0.8287 | 0.3182 | 0.9184

Vr 200 NA 200 NA

G 0.8614 | 0.0116 | 0.8932 | 0.0124
Yo 8.8265 | 2.8311 0 NA
Ve -0.0001 | 1.0841 | -0.9865 | 3.3808
Ys 8.1270 | 3.8458 | 13.0258 | 4.7553
LLH -437.5 -427.6
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Figure 1: Dynamics of transition functions
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Figure 2: Dynamics of expected inflation and the slope of the Phillips curve
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Figure 3: Dynamics of each coefficient for the core inflation
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Figure 4: Dynamics of each coefficient for the core2 inflation
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Figure 5: Factor decomposition of the inflations
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Figure 6: Dynamics of expected inflation based on the multiple transition variable model
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